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Abstract The science of sustainability has inevitably
emerged as a vibrant field of research and education that
transcends disciplinary boundaries and focuses increas-
ingly on understanding the dynamics of social-ecological
systems (SES). Yet, sustainability remains an elusive
concept, and its nature seems unclear for the most part. In
order to truly mobilize people and nations towards sus-
tainability, we place emphasis on the necessity of under-
standing the nature, cost and principles of ‘visioneering’—
the engineering of a clear vision. In SES, purpose is the
most important pillar, which gives birth to vision—the key
to fulfilling the systems’ mission. Such a systems per-
spective leads us to redefine resilience as jumping back to
the original purpose, for which SES do not necessarily
retain the same structures and functioning after distur-
bances. A sustainable future will require purpose-driven
transformation of society at all scales, guided by the best
foresight, with insight based on hindsight that science can
provide. Visioneering with resilience-based systems
thinking will provide communities with a logical frame-
work for understanding their interconnections and pur-
poses, envisioning a sustainable web of life, and eventually
dancing with the systems.
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Introduction
Sustainability science is a new paradigm that sets out to
break down the barriers that divide the traditional sciences.
It involves not only the integration of disciplines, but also
different worldviews and knowledge in the processes of
deliberation and assessment (Kemp and Martens 2007).
Recently, based on a comprehensive analysis of selected
core journals of sustainability science, up to date
achievement, research core and framework for sustain-
ability science have been reviewed (Kajikawa 2008). In
this process, the studies were classified into three catego-
ries: (1) sustainability and its definition, (2) domain-ori-
ented research, and (3) a research framework for
sustainability science. In this paper, we focus on the first
and third categories.
Kajikawa’s review (2008) summarized that the essence
of the proposed research framework includes goal setting,
indicator setting, indicator measurement, causal chain
analysis, forecasting, backcasting, and problem–solution
chain analysis. These can be condensed into governance,
management, and monitoring (Fig. 1). Here, governance
stands as the process of providing a vision and resolving
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trade-offs. Management entails operationalizing this vision.
Monitoring synthesizes the observations to a narrative and
provides feedback, which serves as the source of learning
toward sustainability (e.g., Hahn et al. 2008).
Visioneering, then, stands as the cooperative triad of
governance, management, and monitoring. It may sound
like a new word but is an old concept and a familiar
process, i.e., the engineering of a clear vision (Senge
1990; Stanley 1999). The word vision derives from the
Latin videre meaning ‘‘to see, to discern and to focus.’’
Engineering, on the other hand, is skillful direction and
creative application of experiences and scientific princi-
ples to develop processes, structures, or equipment.
Consequently, visioneering requires the synergy of inspi-
ration, conviction, action, determination, and completion
(Stanley 1999).
According to Costanza (2003), visioneering for problem
solving in social-ecological systems (SES) requires the
integration of three processes: (1) vehement envisioning of
how the world works and how we want it to be, (2) sys-
tematic analysis conforming to the vision, and (3) imple-
mentation appropriate to the vision. He stressed that
scientists focus mostly on the second of these steps. Many
scientists in this age, particularly emerging ones, carry out
research toward scientific goals and objectives but without
a shared vision (e.g., Meadows et al. 2004). Embracing a
shared vision of a sustainable world enables us to go
beyond pursuing individual success to achieving purposes
and visions of communal significance.
The purpose of this note and comment is to help awaken
the sleeping giants in our communities to envision a sus-
tainable world and to fulfill it. Our objective is to reem-
phasize the significance of a clear vision and its
engineering in sustainability science to move scientists and
practitioners towards sustainability.
Sustainability and its nature
Sustainability remains an elusive concept, and its nature—
what it means, why it matters, who should care, and how it
is achieved—is only gradually becoming apparent (e.g.,
Norberg and Cumming 2008). The definitional expansion
has resulted in a diffusion of focus and a vagueness of the
direction of sustainability (Kajikawa 2008).
As this new century unfolds, two developments will
have major impacts on sustainability: (1) the rise of global
capitalism, and (2) the creation of sustainable communities
based on biosphere consciousness (Rifkin 2009). Both have
to do with networks and innovative technologies, requiring
systems thinking—thinking in terms of relationships, con-
text, patterns, processes, and purposes. Inter alia, the fol-
lowing definitions of sustainability, which reflect such a
paradigm shift, are worth noting: (1) the use of environ-
ment and resources to meet the needs of the present without
compromising the ability of future generations to meet
their own needs (WCED 1987); (2) a cultural adaptation
made by society as it becomes aware of the emerging
necessity of non-growth (Daly 1993); (3) a process that is
farseeing enough, flexible enough, and wise enough not to
undermine the SES of support (Meadows et al. 2004); and
(4) the possibility that human and other life will flourish on
the Earth forever (Ehrenfeld 2008).
The above definitions make clear that sustainability is
not an end product but a dynamic process that requires
building resilience and an ability to manage it wisely in
Fig. 1 Visioneering (i.e., the engineering of a clear vision) is the
cooperative triad of governance, management, and monitoring, which
is an essential framework in the science of sustainability Fig. 2 Envisioning a sustainable future. Sustainability is a dynamic
process that requires adaptive capacity in resilient social-ecological
systems (SES) to deal with change. At all scales, SES move through
their own adaptive cycles consisting of four phases: rapid growth (r),
conservation (K), release (X), and reorganization (a). These adaptive
cycles are pictured in three-dimensions: (1) potential (or capital); (2)
inter-connectedness; and (3) resilience (i.e., the capacity of SES to
absorb disturbance while retaining their original purpose). Upper blue
arrow Transformation of SES with change, bottom arrow resilience of
SESs to go back (adapted from Gunderson and Holling 2002; Berkes
et al. 2003)
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SES to cope with changes (e.g. Berkes et al. 2003; Loor-
bach 2007). The resilience approach focuses on the
dynamic interplay between periods of gradual and sudden
changes, and how to adapt to and shape change (e.g.,
Holling et al. 2002; Chapin et al. 2009). The word resil-
ience derives from the Latin re- ‘‘back’’ and salire ‘‘to
jump.’’ Hence, in the teleological systems perspective
described below, resilience is redefined simply as jumping
back to the original purpose, for which SES do not nec-
essarily retain the same structures and functioning after
disturbances. The key to sustainability lies not in opti-
mizing isolated components to be more productive or in
maintaining the status quo, but in enhancing the resilience
of whole systems through visioneering.
Thinking in systems
Despite the persistent alarm sound and call to action for
almost four decades such as in Limits to Growth (Meadows
et al. 2004), the global trajectory is seen to be unsustainable
and SES continue to deteriorate (e.g., Anthes 1993;
Rockstro¨m et al. 2009). The major causes of the sustain-
ability paradox can be condensed into the lack of three
basics: understanding of the behavior of complex systems,
sufficient capacity to perform the actions and changes
needed, and political willingness to implement changes
(Gallopin 2002). To overcome these obstacles poses new
challenges to the ways we (1) characterize a system (e.g.,
defining the key subsystems and identifying the main
issues, values, and potential shocks), (2) assess the resil-
ience of a system, and (3) mobilize scientists and practi-
tioners working together with the public to produce
contextualized knowledge (Resilience Alliance 2007).
A system is more than the sum of its parts, and can be
defined as an interconnected set of elements that is
coherently organized in a way that achieves something
(Meadows 2008). In other words, a system must consist of
three pillars: elements, interconnections, and purpose (or
function for non-human systems). Scientists’ attentions
have been shifting gradually from studying the elements
themselves to their interconnections and feedback mecha-
nisms, and now more toward their purposeful functions and
process networks in a whole system (Capra 2002; Mitchell
2009). The least obvious part of the system, i.e., its pur-
pose, deserves more attention because it gives birth to a
vision and is often the most crucial determinant of a sys-
tem’s behavior. Without visioneering, however, the pur-
poses of subunits may add up to an overall behavior that
devastates the whole system. Hardin’s (1969) The tragedy
of the commons is a good example.
In systems thinking, sustainability is a dynamic process,
featuring the networks of relationships among the
purposeful motions toward a shared vision, the properties
of complex SES (i.e., complex collective behavior,
sophisticated information processing and adaptation), and
the forces acting on them (e.g., change, disturbance)
(Fig. 2). In SES, systems lie within systems. At each scale,
biological, ecological, and social systems move through
their own adaptive cycles (Holling and Gunderson 2002).
Sustainability is maintained by relationships among nested
sets of these adaptive cycles arranged as a dynamic net-
work and/or hierarchy in space and time (Holling et al.
2002). The linkages across scales play a major role in
determining how systems at other scales behave through
the networks of processes (e.g., Baraba´si 2002, Mitchell
2009). Purposes within purposes persist, and thus the har-
mony of sub-purposes and overall system purposes through
visioneering subsists as the essence of sustainable SES.
The systems thinking further reminds us that such a hier-
archy exists to serve the bottom layers, not the top
(Meadows 2008).
Visioneering with systems thinking
Human lives and communities also go through recurring
adaptive cycles as a crucial part of SES. Again, four phases
must come to pass (Munroe 2003). The first phase is birth
and dependence, in which we rely on the help of others for
survival. Here, we are taught and trained regarding what is
right and important in life. Second comes the season of
independence to discern the purpose of life and to capture
the vision. We must listen to our hearts, feel the rhythm of
our community, and experience trial and error to draw out
purposes from our inner being. During the third phase of
interdependence, we turn vision into action, share it with
others, and pass it on to the next generation. The final phase
is death and a new beginning, in which our lives become
the nourishment for the dreams of the next generation who
will prosper on the fruit of our vision. And the legacy
continues as they carry on our vision, which is further
refined with the expanded boundaries of caring others. This
analogy of adaptive cycles may provide a scale-free
framework that would link natural ecosystems and human
social systems (e.g., Capra 2002; Baraba´si 2002).
In the midst of our torn world, a shared vision stands as
the gateway to a community’s sustainable future. Etymo-
logically, the word community is defined as groups of
people who welcome, honor and exchange one another’s
gifts (Maser 1999). These days, however, most people live
in a world of mediocrity marked by indifference, indeci-
sion, status quo, and a lack of vision. A breakthrough on
the mediocrity barrier would mean mentally visualizing
ourselves on a higher ground—seeing above and beyond
the majority. Once we see it, we begin to believe it, and the
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vibrant picture of what could be makes what is no longer
tolerable. Vision replaces mental resistance. It begins as a
concern and forms in the hearts of those who are inspired
with the anticipation between what is and what could be.
Further, a compelling reason behind what could be engages
those hearts to believe that it should be, bringing forth
commitments (Stanley 1999). Vision is the magnet for
commitment, the key to unity, and the determinant of
destiny.
Despite the plethora of innovative research frameworks
and remarkable accomplishments (Kajikawa 2008), the
engineering of a lucid vision is still a missing framework in
the science of sustainability. Kronenberger points out,
‘‘The trouble with our age is all signposts and no destina-
tion’’ (Maser 2008). A sustainable future will require a
purpose-driven transformation of society at all scales,
guided by the best foresight, with insight based on hind-
sight that science can provide (i.e., visioneering).
It should be noted that vision is different from goal and
objective. Vision is the documented purpose that is
detailed, customized, unique, and reasonable (Munroe
2003). A goal is a general statement of intent that remains
until it is achieved or no longer needed as the direction
changes (Maser 1999). An objective, on the other hand, is a
specific and product-oriented statement of intended
accomplishment that is attainable, observable, and mea-
surable by specifying no more than what, where, when and
how. In contrast to objective, vision focuses on why.
Therefore, vision does not change but becomes refined,
whereas plans or strategies to achieve it (e.g., goals,
objectives) remain flexible and changeable.
Vision must be communicated as shared ownership,
which must be both personal and communal (Maser 1999;
Meadows 1996; Senge 1990). If followers do not grasp the
vision, it is because leaders have not delivered it. In order
to fulfill sustainability—the possibility and the destiny that
human and nature will prosper together forever, we must
make our vision stick, and that is the responsibility of
leaders. Stanley (2007) suggests three ways to make vision
stick: (1) cast vision strategically (i.e., to define our vision
clearly and communicate it as a solution to a problem that
must be addressed immediately), (2) celebrate vision sys-
tematically (i.e., to rejoice regularly in successes because
vision requires constant management and monitoring), and
(3) embrace vision personally (i.e., to put our vision into
practice in our own life).
Visioneering is easier said than done. It should be, but
will not be, without someone’s tenacious determination not
only to see it through but also to live it through to the end.
Life is brutal on vision. That is, as leaders we must first live
the vision continuously in our own lives. Only then will we
have something to celebrate and rejoice with followers in
the successes. Then, we should be able to recast the vision
more convincingly, and there will be more celebrations of
success, not only of leaders but also of followers. Even-
tually, the vision sticks to come true as the whole com-
munity starts living the shared vision.
Concluding remarks
Visioneering (i.e., the engineering of a clear vision) is
different from visioning (i.e., imagining). Envisioning a
sustainable world is an important first step toward sus-
tainability. Without engineering it, however, the vision will
not stick and just visioning a sustainable future will remain
as a daydream.
Visioneering, by nature, never maintains the status quo
and always demands change. Ironically, science itself has
become a rigid paradigm in need of shift and is currently
going through a painstaking evolution (e.g., Kuhn 1962;
Levin and Clark 2010; Wagener et al. 2010). As science
enters the agora, the self-organizing capacity of all par-
ticipants is challenged to be enhanced (Nowotny et al.
2001).
The engineering of vision—the cooperative triad of
governance, management, and monitoring—calls for
diverse functional groups in our communities to join the
processes of collaborative learning and action with stew-
ardship. Such critical functional groups include knowledge
carriers, sense makers, networkers, visionaries, leaders,
experimenters, entrepreneurs, reinforcers, and followers
(Berkes et al. 2003). After all, we are all followers of our
predecessors and it is reassuring to witness those informed
stewards, who not only know where they are going but also
invite us to journey together. Those predecessors, who used
to dance with nature, wisely remind us all of the awakening
spirit of visioneering: ‘‘We do not inherit the Earth from
our ancestors, we borrow it from our children.’’
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